ABSTRACT: Based on the interpolation method ordinary kriging, it was compared the spherical, exponential, Gaussian and circular models that best fits in the spatial distribution of mean annual precipitation for the state of Mato Grosso do Sul (MS). The rainfall data from 32 sites were obtained from the database of the National Water Agency -ANA, in the period 1954-2013. The variographic parameters evaluated were nugget effect, level and reach. From these, were calculated the Index of Spatial Dependence. The criteria used to choose the best transitive theoretical mathematical model were the root of the root mean square error (RMSE), Pearson"s correlation coefficient (d), mean absolute error (EMA) and mean error percentage (EMP), index of agreement (d) and coefficient of determination (R²). The transitive theoretical mathematical models circular, spherical and Gaussian and can be used with satisfactory performance for data interpolation of annual rainfall in State of Mato Grosso do Sul.
. This interpolation method is preceded by the use of the variogram, which expresses the dependence among the samples. There are several transitive theoretical mathematical models (circular, spherical, exponential, Gaussian, linear) for setting the variogram to be used. However, Castro et al. (2009) point out that many studies do not define the transitive theoretical mathematical model that best fits to data studied.
Based on the above, the study aimed to compare different theoretical mathematical transitive models (spherical, exponential, Gaussian and circular) that best fit to obtain maps of spatial distribution of the mean annual rainfall in the State of Mato Grosso do Sul.
II. MATERIALS AND METHODS

Series of meteorological data
The rainfall data from 32 sites were obtained from the database of the National Water Agency -ANA, collected in the period from 1954 to 2013 (Figure 1 ). At each site and year, daily data were added, obtaining the monthly rainfall (mm month -1 ). These data were added to obtain an annual rainfall (mm year -1 ). Thus, were formed 32 series (localities) with different number of years of observations in each locality, defined according to the availability of the meteorological data. It was carried out the treatment and organization of precipitation data from 32 localities of the State. Historical series with faults were filled by the climatologic monthly average for each month. 
Performance evaluation of transitive theoretical mathematical models
The annual rainfall data were submitted to a descriptive analysis in order to verify some abnormality. After, was carried a geostatistic analysis to quantify the spatial dependence of the data, through an experimental semi-variogram estimated by Equation 1. 
Exponential model presents a less accentuated growth from source to C + C 0 , which can not be said that the model really reaches the C + C 0 (Equation 3):
where d is the maximum distance at which the variogram is set. The Gaussian model presents good continuity in variability as the points move apart. In this model, if C 0 is small, the variability structure increases in a smooth way (JIAN et al., 1996) , according to Equation 4:
The parameters obtained from the fit of the variograms were used to calculate the Index of Spatial Dependence (ISD) for annual rainfall, proposed by Trangmar et al. (1985) where: ≤ 25% corresponds to a strong spatial dependence; 25% ≤ ISD ≤ 75 a moderate spatial dependence; ≥ 75% a weak spatial dependence. In the study, it was adopted the mathematical interpolation method OK that allows to calculate the local average, limiting the stationary domain of the average local neighborhood centered on the point to be estimated. The values of z dimension are estimated at spatial locations (x j , y j ) unobserved without the need to know the stationary mean from a linear combination of values of a local sample subset (WANDERLEY et al., 2013). The condition set out in the study was the sum of the weights of OK  i (x j , y j ) was equal to 1 (Equation 6). 
III.EXPERIMENTAL RESULTS
Circular and spherical models had lower nugget effect ( Table 1 ). The nugget effect (C 0 ) reflects the small scale variations not detected by sampling due to the presence of measurement errors (WANDERLEY et al., 2013) . This allows inferring that with the use of these transitive theoretical mathematical models the data showed fewer significant errors or variations in the estimates that might impair its use. The behaviors of the reaches showed mutual influence in almost whole region, this means that the spatial distribution of mean annual rainfall in the State is governed by the same rain producers systems As this is totals accumulated precipitates in the year, common in the summer, convective systems are little significant in terms of total rainfall, not exerting significant influence on the spatial distribution of rainfall. However, the rain producers systems correspond to the Frontal Systems (FS), South Atlantic Convergence Zone: (SACZ) and High Level Cyclonic Vortices (HLCV) which are highly significant in the rainy season and accounted for the vast majority of the total rainfall; physically, are events that affect large areas simultaneously of Mato Grosso do Sul, according to Keller Filho et al. (2005) .
Circular, spherical and Gaussian models showed higher d, r and R² and lower AAE, APE and RMSE (Table 2) Regardless of the theoretical mathematical model evaluated it was observed in Figure 1 that the annual rainfall showed considerable spatial variability. This shows a pattern of precipitation regime, arranged in the longitudinal direction, which is due to the topographic factor in the region. The topographic alignment arranged in the longitudinal direction, exhibits well-defined morphological features, such as for example, the plain to the western; the plateau to the east. This arrangement influences the behavior of the atmospheric dynamics of Mato Grosso do Sul (Figure 1 ). The state of MS is found at the confluence of the main atmospheric systems in South America (SA) -(ZAVATINI, 1990).
